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AB In the title process, giving good adhesion of PTFE, the glass is blasted 

with an abrasive contg. Si02, etched, degreased, dried with an org. drying 
agent, freed from this agent in a dry, clean atm., and coated with PTFE. 
Pyrex glass was blasted with quartz glass (particle size 70-110 . mu . ) , 
rinsed with 10% aq. HF for 1 min, rinsed with boiling HN03 for 30 s (with 
rinsing by H20 after each of these steps), rinsed with MeOH for 30 s, 
dried with air, sprayed with 4-5 .mu. PTFE (Bakeware 955Z63516) , dried at 
105. degree., and sintered at 300. degree, for 15 min to give a coating with 
very good adhesion. 

ST PTFE coating glass adhesion; etching glass adhesion PTFE; hydrofluoric 
acid etching glass; nitric acid cleanser glass; Pyrex coating PTFE 
adhesion 
IT Drying agents 

(ales, and ketones, for glass for adhesion of PTFE coatings) 
IT Alkali metal hydroxides 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(glass etching by, for adhesion of PTFE coatings)' 
IT Coating process 

(of PTFE on glass, etching and cleaning for adhesion in) 
IT Glass, oxide 

RL: USES (Uses) 

(borosilicate, coating of, with PTFE, cleaning and etching for adhesion 
in) 

IT 9002-84-0 25067-11-2 
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(glass degreasing by, for adhesion of PTFE coatings) 
IT 64-17-5, Ethanol, uses and miscellaneous 67-56-1, Methanol, uses and 
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RL: USES (Uses) 

(glass drying by, for adhesion of PTFE coatings) 
IT 7664-39-3, Hydrofluoric acid, uses and miscellaneous 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(glass etching by, for adhesion of PTFE coatings) 
IT 60676-86-0 
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(particle blasting by, of glass for adhesion of PTFE coatings) 
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and etching three glass, agent and air, then coating PTFE . 
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A method of applying a PTFE coating to glass comprises: (a) blasting the 
glass with an abrasive contg. Si02; (b) treating the blasted surface with 
an etchant; (c) exposing the surface to a grease-/oil -removing agent; (d) 
drying the glass with an organic drying agent; (e) freeing the glass from 
drying agent in a dry clean atmosphere; and (f ) applying PTFE to the glass 
surface . 

In (a), the abrasive contains at least 95% Si02 and is esp. quartz 
glass of particle size 70-110 microns. The etchant in (b) is aq. HF, esp. 
5-15%, or may be a cone, lye e.g. NaOH or KOH. The grease -/oil -removing 
agent in (c) is a cone, acid e.g. HN03, H2S04 or HC1 . The drying agent in 
(d) is e.g. MeOH, EtOH or esp. acetone, which is removed in (e) by 
purified compressed air. Up to 3 layers of PTFE may then be applied, e.g. 
' 'Teflon' 1 (RTM) . 

ADVANTAGE - The pretreatment improves the adhesion of the PTFE to 

flat glass and 'glass' objects such as dishes. 
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(54) Title: METHOD FOR THE APPLICATION OF A POLYTETRAFLUOROETHYLENE COATING TO GLASS 
(57) Abstract 

Method for the application of a polytetrafluorethylene (PTFE) coating to glass Le. to both flat glass and glass objects 
such as dishes and the like; said method is characterized in that (a) the glass is subjected to a blasting treatment with an ab- 
rasive containing Si0 2 preferably quartz glass; (b) the blasted surface of the glass is treated with an etchant like HF; (c) the 
treated surface of the glass is exposed to the action of a grease-/oil-removing agent such as HN0 3 or H 2 S0 4 ; (d) the glass 
with the oil-/grease-free surface is dried with an organic drying agent like methanol and acetone; (e) the glass is then freed 
from the drying agent in a dry, dean atmosphere; and (Q PTFE is applied to the treated surface of the glass. 
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Method for the application of a pol y te t r af I uoroethy I ene 
coating to glass 

The invention relates to a method for the appli- 
cation of a polytet raf luoroethy lene (PTFE) coating to 
5 glass, both flat glass and glass objects such as dishes 
and the like being included under the term "glass". 

As is known, it has already been possible for a 
considerable time to apply a PTFE coating to metal ob- 
jects, in, inter alia, the household field, for example 
10 frying pans and saucepans, and also baking. tins, which 

coating has the great advantage that the cleaning of such 
objects can take place in a simple and rapid manner after 
use. 

An attempt has therefore been made to provide 
15 such an inert PTFE coating on glass objects in addition 
to the metal objects. However, despite intensive re- 
search, this has hitherto not been successful. The rea- 
sons for this very probably Lie in the fact that the sur- 
face of glass which can be described as fairly inert, is 
20 completely different from that of metal objects. The 
problem which occurred in coating glass in particular, 
was that the PTFE exhibited no, or no satisfactory, ad- 
hesion to the glass and consequently easily came off the 
glass. 

25 Surprisingly, the Applicant has now found a me- 

thod for applying PTFE to glass which has been subjected 
to a special preliminary treatment. 

The method according to the invention described in 
the introduction is charac-ter ized in that 
30 a) the glass to be coated is subjected to a blasting treat- 
ment with an abrasive containing Si02; 

b) the blasted surface of the glass is treated with an 
etchant ; 

c) the treated surface of the glass is exposed to- the ac- 
35 tion of a strong grease-/oi l-remov ing agent; 
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d) the glass with the oi l-/grease-f ree surface is dried 
with an organic drying agent; 

e) the glass is then freed from the drying agent in a dry, 
clean atmosphere; and 

5 f) PTFE is applied to the treated surface of the glass. 

Wore in particular the following may be stated 
in relation to the separate steps. 

Step (a) of the method according to the inven- 
tion is performed to increase and to roughen the surface 

10 of the glass. However, in order not to damage the glass 
surface too much, an abrasive containing SiOj is used, 
the glass receiving a slightly matt surface. In this con- 
nection attention is drawn to the fact that if aluminium 
oxide (AI2O3} is used for blasting, the surface of 

15 the glass becomes completely matt and the strength of the 
glass decreases considerably because of the great damage 
produced at the surface. Such an abrasive can therefore 
not be used in the method according to the invention. 

In view of the above, it is emphasized that when 

20 an abrasive containing Si<>2, which advantageously con- 
tains as high a Si0 2 content as possible, for example 
at Least 95% Si0 2 , is used for blasting, the strength 
of the glass remains ideal. Preferably, quartz glass with 
a particle size of 70-110 urn is used as abrasive. 

25 In step (b) of the method according to the inven- 

tion the blasted surface of the glass is treated with an 
etchant in order to clean the glass surface, i.e. to detach 
loose particles consisting of impurities from the glass 
surface and to make the roughening produced by the blast- 

30 ing more even. Advantageously, an HF solution in water, 
preferably in a concentration of 5-15%, or a concentrated 
lye such as NaOH or K0H may be used as etchant. 

In the third step, (c), of the method according to 
the invention the etched surface of the glass is treated 

35 with a grease-/oi l-removing agent, advantageously with 
concentrated acid such as HNO3 or H2SO4 or concen- 
trated hydrochloric acid. This concentrated acid removes 
in particular the last remnants of grease and oil which 
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are still present on the surface. 

A further advantage of using concentrated acids 
of this type is the replacement of iron ions present in 
the glass surface by hydrogen ions from the concentrated 
5 acid- Said removal of the iron ions from the glass sur- 
face is considered useful in view of the fact that the 
presence thereof is apparently not conducive to the ad- 
hesion of the PTFE coating to the glass surface. 

In step (d) the glass with the oi l-/grease-f ree 

10 surface is dried with an organic drying agent. An alco- 
hol such as methanol or ethanol or also other organic 
drying agents such as, advantageously, acetone may be 
used as the organic drying agent. The viscosity of the 
drying agent should be low in order that such a drying 

15 agent can easily penetrate into the pores of the glass 
surface and can entrain the residual quantity of water 
present therein. 

In step (e) the glass is freed from the drying 
agent in a dry, clean atmosphere. Advantageously, clean 

20 air is used for this purpose and preferably purified com- 
pressed air. The use of normal compressed air is not ad- 
visable in view of the fact that in that case the risk 
is too great that dirt and oil particles of all types end 
up on the cleaned glass surface, which is not conducive 

25 to the adhesion of the PTFE coating to the glass surface. 

The products marketed by E.I. du Pont de Nemours 
& Company under the tradename of "Teflon" may be used as 
PTFE products. 

The invention is explained in more detail on the 

30 basis of the examples below. For this purpose Pyrex glass 
has been used in Examples I-IV and Symax glass in Example 
V, which types of glass were subjected to the following 
pret reatment : 

1) Blasting with "industrial" quartr glass with a particle 
35 size of 70-110 u«; 

2) Rinsing with a 101 HF solution in water for 1 minute; 

3) Rinsing with boiling nitric acid for 0.5 minute ; 

4) Rinsing with methanol for 0.5 minute , and 
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5) Drying in the air or with wel L-f i L teretf compressed 

air. 

After the steps 1, 2 and 3 the glass was always 
rinsed with (double) distilled water. 
5 Example I 

Pyrex glass pretreated in the manner specified 
above was coated by means of spraying with Teflon of the 
type "Bakeware 955-2-63516". The Teflon coating had a 
thickness of 4-5 yra and after drying for 5 minutes at 
10 105°C, was sintered at a temperature of 300°C for 

15 minutes. The aihesion of the Teflon coating to the glass 
could be considered as especially good. 

Example II 

Pretreated Pyrex glass was coated by means of 
15 spraying with two layers of Teflon material, namely Te- 
flon of the type "Electrical Appl iancess 459-520" in a 
thickness of 4-5 ym and Teflon of the type "Electrical 
Appliances^; 456-396", also in a thickness of 4-5 um. Be- 
fore the second Teflon layer was applied, the first Te- 
20 flon layer was dried for 10 minutes at 105°C. After 

applying the second Teflon layer, the Teflon coating was 
sintered at a temperature of 400°C for 15 minutes. 

The test plate obtained in accordance with this 
example had very good properties as regards the adhesion 
25 of the Teflon coating to the glass. 
Example III 

According to this Example, pretreated Pyrex glass 
was provided with two layers of Teflon. The primer la- 
er of Teflon of the type "Industrial Fep 850-314" was ap- 
30 plied by dipping> after which the top layer of "Industrial 
Fep 856-204" was applied by means of spraying. 

The primer Layer was dried for 10 minutes at a 
temperature of 105°C, the Teflon coating being sintered 
at a temperature of 315°C for 10 minutes after applying 
35 the top layer of Teflon. 

The Teflon coating exhibited a very good adhesion 
to the glass surface. 
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Example IV 

In accordance with the method described in Example 
III, pretreated Pyrex glass was provided with a Teflon 
primer of the type "Industrial Fep. 850-314" by means of 
5 dipping and, after a drying time of 10 minutes at 105°C 
with a top layer of Teflon of the type "Topcoat 456/395" 
by means of spraying. The Teflon coating was then sin- 
tered for 10 minutes at 430°C. 

In the case of this test plate the adhesion of 
10 the Teflon coating to the glass surface is also especial* 
ly good. 

Example V 

Symax glass pretreated in the manner specified 
above was coated with Teflon of the type "Bakeware 955- 
15 2-63516" by means of spraying. The Teflon coating had a 
thickness of 4-5 ym and, after drying for 5 minutes at 
105°C, was sintered at a temperature of 300°C for 
15 minutes. The adhesion of the Teflon coating to the 
glass was assessed as especially good. 
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1. Method for the application of a polytetraf luoro- 
ethylene (PTFE) coating to glass, characterized in that 

a) the glass is subjected to a blasting treatment with an 
abrasive containing SiO-; 

b) the blasted surface of the glass is treated with an 
etchant ; 

c) the treated surface of the glass is exposed to the ac- 
tion of a grease-r/oi l-removing agent; 

d) the glass with the oi t-/grease-f ree surface is dried 
with an organic drying agent; 

e) the glass is then freed from the drying agent in a dry, 
clean atmosphere; and 

f) PTFE is applied to the treated surface of the glass. 

2. Method according to Claim 1, characterized in that 
a material containing SiOg with a content of at least 

95% SiO-.is used as abrasive in step (a). 

3. Method according to Claim 2, characterized in 
that quartz glass is used in step (a). 

4. Method according to one or more of Claims 1*3, 
characterized in that an HF solution in water is used in 
step (b). 

5. Method according to Claim 4, characterized in that 
a 5-15X HF solution in H 2 0 is used in step (b>. 

6. Method according to one or more of Claims 1*3, 
characterized in that a concentrated lye is used in step 

(b) . 

7. Method according to one or more of Claims 1-6, 
characterized in that a concentrated acid is used in step 

(c) as a grease-/oi l-removing agent. 

8. Method according to Claim 7, characterized in 
that HNO3 or H2SO4 is used as concentrated acid. 

9. Method according to one or more of Claims 1-8, 
characterized in that an alcohol such as methanol or eth- 
anol is used in step (d) as organic drying agent. 

10. Method according to one or more of Claims 1-8, 
characterized in that a ketone such as acetone is used 
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in step (d> as organic drying agent. 

11. Method according to one or more of Claims 1-10, 
characterized in that step <e> is performed by means of 
purified compressed air. 

12. Method according to one or more of Claims 1-11, 
characterized in that the PTFE is applied in step (f) in 
at most three layers. 

13. Glass objects coated with PTFE obtained by use 
of the method according to one or more of Claims 1-12. 
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